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57 ABSTRACT 
In a fast charging arrangement between a charger (20) 
and a battery-powered device (20) the charging current 
of the battery (36) is controlled with a logic arrange 
ment (38) as a function of the charging state and/or 
temperature of the battery. According to the invention, 
the connection (10, 12) between the charger (10) and 
the battery-powered device (30) is bipolar, the logic 
arrangement (38) having been disposed in the battery 
powered device (30), advantageously in a mobile tele 
phone. 

5 Claims, 1 Drawing Sheet 
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FAST CHARGING ARRANGEMENT 

BACKGROUND OF THE INVENTION 

The present invention relates to a fast charging ar 
rangement between a charger and a battery-powered 
device. 
A rechargeable battery, for instance a Ni-Cd bat 

tery, is used especially in portable devices, such as ra 
dio-telephones, as the current source of the device. 
Such batteries must be regularly recharged, a discrete 
charger being commonly used for this purpose, among 
others in order to reduce the weight of the mobile or 
portable device maximally. 

In known fast charging arrangements, a three-con 
ductor connection is used between the charger and the 
device to be charged, the conductors being plus (cur 
rent feed conductor), ground (return conductor) and 
the signal conductor for measuring the battery tempera 
ture. The temperature signal is used for controlling the 
charge current of the battery from fast charge to trickle 
current, when the temperature has reached a preset 
maximal value. The charging current may also be con 
trolled in terms of the voltage, but the battery tempera 
ture has to be supervised in this case as well, the charg 
ing being impossible with a battery that is heated or 
cooled too much. The temperature and voltage control 
requires control circuits, which so far have been incor 
porated in the charger or in a charger-support assembly. 
For this reason, several conductors are required be 
tween the charging control logic and the battery to be 
charged. In prior art solutions, this has been resolved 
with a three-conductor connection between the charger 
and the battery-powered device. This is an expensive 
and in some cases even an impractical connection, given 
that the contacts needed are not particularly common. 

SUMMARY OF THE INVENTION 

The object of the invention was thus to achieve a less 
complicated fast charging arrangement between a fast 
charger and a battery-powered device, in which more 
ordinary and inexpensive contacts could be used. 
A two-conductor contact is considerably less expen 

sive than a three-wire one, because a two-wire current 
contact represents a more frequent standard. The ar 
rangement according to the invention also allows a 
charger with a more economical construction, since no 
control logic is required. 
A preferred embodiment of the invention uses a char 

ger for the trickle charging, in which the constant cur 
rent generator generates a constant current that is equal 
to the trickle current of the device to be charged. This 
charger may be of the most economical standard type, 
which involves a slow charging of the battery. 

BRIEF DESCRIPTION OF THE DRAWING 

The enclosed FIGURE is a schematic view of the 
main components and connections of the fast charging 
connection. 

DESCRIPTION OF THE PREFERRED 
EMBODEMENT 

The FIGURE shows the charger 20, which basically 
only contains the constant current generator 22. When 
needed, the charger is connected via the two-conductor 
wire 10 to the battery-operated device 30 to be charged, 
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2 
such as a radio-telephone. Matching bipolar contacts 12 
are provided in the wire 10 and the device 30. 

In a simple embodiment, a simple and inexpensive 
transformer/constant current generator configuration 
plugged in the flex plug is usable as the charger 20. The 
charger may also be disposed in a table support, and in 
that case no wire 10 is needed, but the contact 12 of the 
device 30 is coupled directly to the contact (not repre 
sented) provided in the support. The charger 20 is con 
nected to the mains current for the duration of the oper 
ation and it may be equipped with signal lights (not 
represented) indicating the operation. 
The battery-powered device 30 contains a battery 36 

feeding the load, in this case a Ni-Cd battery, which 
has to be recharged with a charger after its discharge. 
The battery 36 may instead be a nickel-hydride battery. 
According to the invention, a shunt switch 34 is 
plugged into the circuit of the charger connection 12, 
the fast charging current being directed to the battery 
36 from the charger connection when the shunt switch 
is closed. The connection 12 also supplies the current of 
the constant current generator 32, which generates the 
trickle current of the battery 36, when its shunt switch 
34 is open. 
The switch 34 is controlled with the control logic 38 

via the wire 40. The logic operates according to a prin 
ciple known perse in function of the voltage 39 and the 
temperature 37 of the battery. The discharged battery 
36 is usually recharged in two steps, the first one being 
called fast charge. In this step, the logic 38 guides the 
switch 34 into a closed state, bridging the AC generator 
32. Thus, the maximal current Is=C/1h generated by 
the battery 20 is conducted directly to the battery, C 
representing the charger capacity (with Ah as a unit), 
i.e. the current Is equals full charging of the battery 
during one hour. Depending on the variations of the 
battery capacity and the charging state of the battery at 
the outset of the fast charging, the fast charging with 
the current Is can be continued only until the measured 
temperature 37 of the battery has reached the end limit 
of the charging, or until the temperature has increased 
as much as allowed. Optionally, the fast charging is 
stopped when the battery voltage 39 has begun to drop 
or when the predetermined charge has been fed into the 
battery 36. In all the options, the battery temperature 
must be measured, since the charging is impossible with 
a battery that is heated or cooled too much. The charg 
ing mode has no crucial bearing on the invention. 

After the fast charge step, the control logic 38 con 
ducts the switch 34 into an open state, the trickle cur 
rent Im=C/10h generated by the constant current gen 
erator 32 of the device 30 itself being directed to the 
battery 36. Optionally the trickle current may be gener 
ated by pulsing, i.e., intermittently closing, the switch 
34. 
The charging connection according to the invention 

permits the use of a simple design, which does not re 
quire the previously frequent control logic. The con 
nection between the charger 20 and the device 30 is a 
simple two-conductor connection 12, enabling the use 
of an economical bipolar standard current contact. The 
invention also yields a less complicated design of the 
device 30, since no separate control or feedback line 
(37, 39) has to be taken out from the device. In the 
device 30, the control logic of the fast charging can 
advantageously be associated with the logic controlling 
the other operations of the device, e.g. a microproces 
SO. 
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I claim: 
1. A fast charging apparatus, comprising: 
a battery-powered radio telephone device having a 

battery to be recharged; 
a charger means separate from the battery powered 

radio telephone for charging the battery of the 
battery-powered radio telephone device with 
charging current and voltage, said charger means 
having a constant-current generator for generating 
a constant current; and 

a connection between said charger and said battery 
powered radio telephone device, said connection 
having only two spaced apart conductors extend 
ing and making connection between said charger 
and said battery-powered radio telephone device; 
the battery-powered radio telephone device com 
prising: 
a shunt switch in electrical connection with a char 

ger connection of said two-conductor connec 
tion and being controllable between open and 
closed positions, 

means for controlling, as a function of at least a 
charging state and temperature of the battery 
which powers said battery-powered radio tele 
phone device, the position of said shunt switch, 
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4 
said controlling means including a logic arrange 
ment within the battery-powered radio tele 
phone device; and 

means for conducting the constant current to the 
battery from the charger connection in response 
to said shunt switch being in said closed position. 

2. An apparatus as in claim 1, wherein said constant 
current generator means of said charger means gener 
ates the constant current to equal a fast charging current 
of the battery to be recharged. 

3. An apparatus as in claim 1, wherein said radio 
telephone device including constant trickle current 
generator means for generating a trickie current of the 
battery to be recharged, said trickle current generator 
receiving the output of said charger and supplying the 
trickle current when said shunt switch is open. 

4. An apparatus as in claim 1, wherein the battery to 
be recharged is any one of a nickel-cadmium battery 
and a nickel-hydride battery. 

5. An apparatus as in claim 1, wherein said constant 
current generator means generates a trickle current of 
the battery by intermittent operation of said shunt 
switch in response to said logic arrangement. 
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